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Abstract

The Airborne Visible/infrared lrnaging  Spcctromclcr  (AVIRIS) measures the upwcll ing ra(liancw
in 224 spmralbands. q`t]csc data arcacquircd  asit~~agcs ofa]~I~roxil]]atcly  11 by up to 100kn~in
CXtCntal  nOIJlina]]y  20by20nlCtCr S~la[ial  rCSO]utiOn.  lnthispapcr wcdc,scribc  thcudcrlying
spatial sampling and spatial mponsc characlcrislic  of AVIRIS.

1,0 AVltUS Spatial Resolution and Sampling lntcrval

The spatial fickl stop of the AWNS optical syslcm is dcfimt by onc of four 200 pm circular
fibers for each of spcctromclcrs  (Chrisp  c1 al., 1987). l’hc numerical apcrlurc  of the fibers tapers
off smoolhly  at the edges. In othcrwords,  it is not a sharp pill-box function, but a circularly
synmclric  Gaussian-!ikc  function. By the tirnc you add aberrations and scanner smear, a circularly
synmctric  Gaussian is an cxcclcnt  approximation. ~’his  is shown in Figure 1 for data measured in
the laboratory from a narrow beam (O. 1 milliradians)  of collomatcd light scanned across a portion
of the AVIRIS  field of view (FOV).  The slightly jagged nature of lhc. data rcprcscnts  line-to-line
scan jitter.
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Figure 1. AWNS spatial rcspcmsc  function.



‘i’tic AVIRIS spatial response function or instantaneous ficki of view (l J;OV), including scan
smear is a Gaussian function with a I:WIIM of 1.313 spatial samples and a line,-to-line RMS jitter
of 0.077 spatial samples. Acijamnt pixel samples within a givcJ] liJw arc scpara[cd by 0.8S
n]illiradiaJ]s(  Miller, 1987). Using his factor  to convcrl  to millirariians,  the IFOV is 1.12
millira(iians  and the line-to-line. Ji[lcr is 0.066 mill Iranians. Cross-track, these, figure arc
indcpcndcnl  of al[itudc.  (hound spot sizes arc, of course, lhc pmiucl of Ii;OV (iJl ra(iiaJls) and lilt
aircrafl platform altilucic (AGL). AVIRIS  operates from a NASA LiR-2  at non] iJ~ali y 20 + -1 knl
allituric  ahovc sca lCVCI. A diagram of Liwsc  rclalionsilips  is silown in Figure 2., where s(n) refers
to the nth cross-track sample.
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l;igurc. 2.. Goss-track sampling

‘1’hc dctcclor  mad-oul  dc.tay wiii cause a (n- 1 )/66 sample shi fl, where J) is lhc rc.aci-oul position of
spcclral  channel with respect 10 each of tiic four spcctroJnclcrs.  Table 1. can bc uscci  to dctcrminc



●

lhc appropriate vahrc for the index n for a given spcdral  channc]. ‘Ibis mad-out delay is
compensated in the radiomclricall  y calibrated data distributc~i  to investigators (Green C( al 1991 ).

Table 1. The index n for various spcclral  channels

———...
sDwmL–—_<!!il!!Q!  _____ ___ n . _ .
A 001

932______ ___..:2_ . . . . . . . . . . . . .
B 033
—..— .—. —-- .--...!N6-.—---- .--L— . . . ----
C 097

1 6 0 _ _ . _ . . _ _ - . . – & L————.-—....—.
D 161
.—. —-23.—...-–-... .&–_._

I’hc down-track sampling dislancc  is duc entirely to llw molion of the aircrafl  from line to line.
‘l’his is dctcrmincd  by the product of the aircraft vclocily  and the line repeal period of 1/1 2 of a
second. For lhc ER-2, this dislancc  is nominally 17 meters. Figure 3 shows lhc sampling where
L(k) refers to lhc ktlr down-track line. in lhc down-track case, the CilFOV  spot siz.c can bccomc.
lCSS  than the sanmlirw interval for mountains above 4,8 kn~ AS I. when lhc aircraft is at 2.0 kn].=
AS1 . .
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l~igurcf 3. Down-track sampling.
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2.0 Summary

The spatial sampling and spatial response function of the AVIRIS systcrn in the cross and down
track dircdons have been dc.scribed. ‘t”hcsc  characteristics should bc taken into account when
quantitativc]y  measuring cxprcsscd  spectral abundance of dcscrctc  objcc[s of lCSS than 20 by 20 m
size.
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